The proof will follow from Proposition 2. First, we need some information about certain maximal subgroups of the Frattini group.
LEMMA. Let G be a pro-p group and S < G a maximal subgroup. (a) If T < G is a maximal subgroup different from S, then S*T* is maximal in or equal to G* and contains C73. If p is odd, then Gp C S*T*. If p = 2 and S*T* ¿G*, thenG2 £ S*T*.
(b) Let p be odd. IfW <G* is a maximal subgroup containing S*(GP)G3, then there exists a maximal T < G such that T ^ S and W = S*T*.
(c) Let p -2. Every maximal subgroup W < G* such that S*673 < W and G2 ^W is of the form W = S*T* with some maximal T < G different from S.
(d) S*G2 is maximal in or equal to G*; if p = 2, then this depends on whether or not g U g is zero where g G H1 (G) with Ker(o) = S.
PROOF. Everything follows from the congruence (cf. [1, Proposition 5 
_ (a)_To see that__G3 < S*T*, let G = G/_S*T*._Since G = ST±wecan write G = ST with S,T abelian and normal in G. So C?2 = [S.T] < S C\T which is contained in the center of G. Hence G3 = 1.
Now pick an element t G T\S and define the map k: G -» G*/S*T* by k(x) = [t,x\. Since G3 < S*T*. k is homomorphism with T < Ker(/c). If p is odd, then (1) yields Gp C S*T*. Since G = (t)S, we can write G2 = [G,S] = [t,S}S2G3 which implies that k is surjective. So S*T* is maximal in or equal to G* if p is 
Since H2(G) = Z/(2) and U^-is an isomorphism, we see that g Ug g = 0 if and only if the restriction r is not surjective which in turn is equivalent to G* ^ S*G2. O PROPOSITION 2. Using the notation of Proposition 1, there is an exact sequence induced by the differential 0 -» Ks -As -^ M1(G*/S) -0, w/iere F^ = 7/1 (G/S) if p is odd, and Ks =0 if p -2.
PROOF. We begin by constructing the homomorphism d: As -» H1(G*). If / G As, then there is a continuous map df.G-* Z/(p) such that (2) f(x)g(y)=dJ(x) + df(y)-df(xy) for all x, y G G.
It follows that df is multiplicative on S as well as on Ker(/). So , in particular, the restricted map df | <j* lies in H1(G*). If df is another map satisfying (2), then df -df is in H1(G) and hence vanishes on G*. We can thus define the map d by setting d(f) = df\c-By the linearity of (2) Let p = 2. If g U g ¿ 0, then H1 (G/S) n As = 0 and so Ker(ci) = 0 by the above. If g U g = 0, then (2) implies that g(x) = g(x)2 -dg(x2) for all x G G. But G* = (G2) in this case (by (1) where k is the dual of k and r is restriction.
The snake lemma applied to this diagram enlarged by the appropriate kernels and cokernels now yields that As = Hl(G/S) if p is odd, or if p = 2 and S*G2 ¿ G*, hence H1(G*/S*G2) = H^G/S).
If p = 2 and S*G2 = G*, then, in a way similar to the proof of (c) of the Lemma, an element z EG such that g(z) = 1 can be found which satisfies z2 G S. Let k: G -> G*/S be the homomorphism induced by i m [2, x] . Then the proof of Proposition 2 shows that As -J-* Hl(G*/S) r
